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©  A  two-handset  cordless  telephone. 

©  A  cordless  telephone  system  includes  a  single 
base  unit  (120)  and  at  least  two  remote  handunits 
(100,150).  With  such  a  system,  two  users  may  main- 
tain  participation  in  a  three-way  conversation  while 
being  free  to  move  about  within  reasonable  transmit- 

ting  distance  to  and  from  the  base  unit  (120).  Cir- 
cuitry  (124,130,126)  is  provided  in  which  signal  re- 
ceived  from  one  handunit  is  transmitted  to  the  other 
handunit,  and  sidetone  from  one  handunit  is  trans- 
mitted  back  to  that  handunit. 
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FIELD  OF  THE  INVENTION 

This  invention  concerns  the  field  of  cordless 
telephone  instruments. 

Cross  Reference  to  related  Application 

This  application  is  related  to  applications  bear- 
ing  attorney  docket  numbers  RCA  86,683  and  RCA 
86,685  filed  herewith. 

Background  of  the  Invention 

Cordless  telephone  instruments  for  use  in  the 
home  are  widely  available.  Such  systems,  com- 
prise  a  base  unit  and  a  remote  handunit.  The  base 
unit  is  coupled  to  the  telephone  line  and  commu- 
nicates  with  the  remote  handunit  via  FM  radio 
signals.  With  such  a  cordless  telephone  system  a 
user  can  remove  the  handunit  from  its  cradle  and 
carry  it  with  him  a  short  distance  from  his  house 
yet  still  be  able  to  make  and  receive  telephone 
calls.  Such  a  cordless  telephone  set  is  known  from 
GE  cordless  telephone  model  number  2-9675  man- 
ufactured  by  Thomson  Consumer  Electronics,  Inc. 
Indianapolis,  Indiana. 

If  the  user  is  engaged  in  a  conversation  via  a 
cordless  telephone,  and  a  third  person  within  the 
user's  house  wishes  to  join  in  the  telephone  con- 
versation,  that  person  can  simply  pick  up  a  "hard- 
wired"  extension  telephone.  Unfortunately,  the  third 
person  cannot  maintain  participation  in  the  con- 
versation  without  remaining  in  the  immediate  area 
of  the  hard-wired  telephone  unit. 

Summary  of  the  Invention 

It  is  herein  recognized  that  it  is  desirable  that  a 
cordless  telephone  system  include  a  single  base 
unit  and  at  least  two  remote  handunits.  With  such  a 
system,  two  users  may  maintain  participation  in  a 
three-way  conversation  while  being  free  to  move 
about  within  a  reasonable  transmission  distance 
from  the  base  unit.  In  apparatus  according  to  the 
invention,  signal  received  from  one  handunit  is 
transmitted  to  the  other  handunit,  and  sidetone 
from  one  handunit  is  transmitted  back  to  that  han- 
dunit. 

Brief  Description  of  the  Drawing 

FIGURE  1  is  a  block  diagram  of  a  cordless 
telephone  system  according  to  the  subject  inven- 
tion. 

FIGURE  2  is  a  more  detailed  block  diagram  of 
the  base  unit  of  FIGURE  1. 

FIGURE  3  is  an  alternative  embodiment  to  the 
arrangement  of  FIGURE  2. 

Detailed  Description  of  the  Drawing 

FIGURE  1  is  a  simplified  illustration  of  a  cord- 
less  telephone  set  comprising  a  first  handset  unit 

5  100,  a  second  handset  unit  150,  and  a  base  unit 
120.  Because  handset  units  100  and  150  are  iden- 
tical  (except  for  frequency  allocation),  only  handset 
100  will  be  described.  Handset  unit  100  receives 
and  transmits  RF  signals  via  an  antenna  102.  An- 

io  tenna  102  is  coupled  to  a  duplex  radio  transceiver 
unit  104  which  is  capable  of  operation  in  a  receiver 
mode  and  in  a  transmitter  mode.  In  the  receiver 
mode,  transceiver  unit  104  applies  received  and 
demodulated  audio  signals  to  an  audio  processor 

75  unit  106  for  amplification  and  ultimate  reproduction 
in  speaker  108.  Also  in  the  receiver  mode,  tran- 
sceiver  104  also  provides  digital  data  to  the 
"receive  data"  (i.e.,  Rxdata)  terminal  of  controller 
112  In  the  transmitter  mode,  transceiver  104  re- 

20  ceives  audio  signals,  picked-up  (i.e.,  detected)  by 
microphone  110  and  amplified  by  audio  processor 
unit  106,  for  transmission  to  base  unit  120.  Also  in 
transmitter  mode,  transceiver  104  receives 
"transmit  data"  (i.e.,  Txdata)  from  controller  112, 

25  for  transmission  to  base  unit  120.  Controller  112  is 
coupled  to  a  keyboard  114  for  receiving  keystroke 
commands  from  a  user.  Handunit  100  also  includes 
a  power  supply  and  charging  unit  116  for  supplying 
operating  power  to  the  circuitry  of  the  handunit. 

30  Base  unit  120  receives  and  transmits  RF  sig- 
nals  via  an  antenna  122  to  remote  handunits  100 
and  150.  Antenna  122  is  coupled  to  a  duplex  dual 
radio  transceiver  unit  124  which  is  capable  of  op- 
eration  in  a  receiver  mode  and  in  a  transmitter 

35  mode.  In  the  receiver  mode,  transceiver  unit  124 
receives  RF  signals  at  two  different  frequencies 
from  remote  handunits  100  and  150  respectively, 
and  applies  received  and  demodulated  audio  sig- 
nals  to  an  audio  processor  unit  126  for  amplifica- 

40  tion  and  coupling  to  the  telephone  system  via  a 
telephone  interface  unit  128.  Telephone  interface 
unit  128  is  connected  to  the  telephone  system  via 
two  terminals  traditionally  known  as  tip  (T)  and  ring 
(R).  Also  in  the  receiver  mode,  transceiver  124  also 

45  provides  digital  data  to  the  "receive  data"  (i.e., 
Rxdata)  terminal  of  controller  132.  Controller  132 
has  a  control  terminal  C  by  which  telephone  inter- 
face  unit  128  can  be  controlled  to  establish  com- 
munication  over  the  telephone  system.  In  the  trans- 

50  mitter  mode,  transceiver  124  receives  audio  sig- 
nals,  conveyed  by  the  telephone  system  via  tele- 
phone  interface  unit  128  and  amplified  by  audio 
processor  unit  126,  for  transmission  to  handunits 
100  and  150.  Also  in  transmitter  mode,  transceiver 

55  124  receives  "transmit  data"  (i.e.,  Txdata)  from 
controller  132,  for  transmission  to  handunit  100. 
Base  unit  120  also  includes  an  AC  power  supply 
unit  136  for  supplying  operating  power  to  the  cir- 
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cuitry  of  the  base  unit. 
FIGURE  2  is  a  more  detailed  block  diagram  of 

duplex  dual  radio  transceiver  124  of  FIGURE  1. 
Antenna  122  is  coupled  to  an  RF  amplifier  202  via 
a  duplexer  200,  which  may  be  a  type  DPX  46/49- 
B10  duplexer  manufactured  by  Soshin  Electric  Ltd.. 
Handsets  100  and  150  transmit  on  different  fre- 
quencies  near  49  MHz.  The  signals  received  from 
the  handunits  are  applied  to  mixers  205  and  235. 
Mixer  205  has  a  second  input  coupled  to  a  local 
oscillator  210  for  receiving  an  oscillator  signal  near 
39  MHz.  That  is  local  oscillator  210  is  tuned  to 
oscillate  at  the  difference  frequency  between  the 
transmission  frequency  of  one  of  the  remote  han- 
dunits  and  the  first  intermediate  (IF)  frequency  of 
10.7  MHz  of  receiver  channel  A.  Similarly,  local 
oscillator  240  is  tuned  to  oscillate  at  the  difference 
between  the  transmission  frequency  of  the  other  of 
the  two  remote  handunits  and  the  first  IF  frequency 
of  10.7  MHz  of  receiver  channel  B. 

The  down-converted  10.7  MHz  signals  of  chan- 
nels  A  and  B  are  applied  to  mixers  220  and  250, 
respectively.  Each  of  mixers  220  and  250  is  coup- 
led  to  a  second  local  oscillator  225  and  255,  re- 
spectively.  Thus,  the  received  signals  of  channels 
A  and  B  are  further  down-converted  to  a  final  IF 
frequency  of  455  kHz,  and  applied  to  respective  IF 
amplifiers  230  and  260.  After  amplification  the  sig- 
nals  are  detected  and  expanded  in  detector  and 
expander  units  232  and  262  to  produce  baseband 
audio  signals.  The  baseband  audio  signals  are  then 
summed  in  a  summer  unit  265  and  coupled  to  the 
telephone  line  via  a  hybrid  transformer  unit  270. 

For  purposes  of  explanation,  assume  that  han- 
dset  A  transmits  the  signal  processed  in  receiver 
channel  A  and  handset  B  transmits  the  signal  pro- 
cessed  in  receiver  channel  B.  An  A  +  B  sidetone 
signal  (i.e.,  a  portion  of  the  received  signals  from 
both  channels)  is  coupled  from  hybrid  transformer 
unit  270  via  an  automatic  level  control  unit  275  to 
the  transmitter  side  of  the  transceiver  for  transmis- 
sion  to  the  handunits.  In  this  way,  the  sidetone 
signal  corresponding  to  signals  received  from  han- 
dset  A  is  coupled  back  to  handset  A,  and  the  signal 
received  from  handset  A  is  also  transmitted  to 
handset  B  for  A-to-B  communication.  Further,  the 
sidetone  signal  corresponding  to  signals  received 
from  handset  B  is  coupled  back  to  handset  B  and 
the  signal  received  from  handset  B  is  also  transmit- 
ted  to  handset  A  for  B-to-A  communication. 

The  signal  from  automatic  level  control  unit  275 
is  applied  to  the  inputs  of  two  compressor  units 
280  and  282.  The  compressed  audio  signals  are 
applied  to  control  inputs  of  separate  oscillators  284 
and  286  to  modulate  their  respective  output  sig- 
nals.  Oscillators  284  and  286  oscillate  at  different 
frequencies  near  15  MHz.  The  modulated  signals 
are  then  applied  to  respective  frequency  triplers 

288  and  290  to  bring  their  final  frequencies  to 
different  frequencies  near  46  MHz.  The  signals  are 
amplified  in  amplifiers  292  and  294,  are  combined, 
and  applied  via  duplexer  200  to  antenna  122. 

5  FIGURE  3  shows  an  embodiment  of  the  inven- 
tion  in  which  only  a  single  expander  and  compres- 
sor  are  used.  This  arrangement  recognizes  that  the 
output  of  expander  300  will  not  be  exactly  A  +  B, 
but  that  the  signal  A  +  B  only  occurs  when  both 

io  handset  operators  are  speaking  simultaneously.  In 
normal  conversation  simultaneous  speech  does  not 
usually  occur,  rather,  the  users  of  handsets  A  and 
B  alternate  speaking  and  listening.  Thus,  it  is  here- 
in  recognized  that  the  expander  can  be  time- 

15  shared  with  little  noticeable  degradation  of  perfor- 
mance. 

Claims 

20  1.  A  cordless  telephone  set,  comprising: 
a  first  handunit  (100); 
a  base  unit  (120);  and  characterized  by 
a  second  handunit  (150);  and 
said  base  unit  (120)  coupling  signals  of 

25  said  handunits  to  a  telephone  system  (T,R); 
wherein  said  handunits  and  said  base  unit 

communicate  via  a  single  antenna  (122)  moun- 
ted  on  said  base  unit; 

said  first  handunit  transmitting  on  a  first 
30  frequency  and  receiving  on  a  second  frequen- 

cy,  said  second  handunit  transmitting  on  a 
third  frequency  and  receiving  on  a  fourth  fre- 
quency;  and  wherein 

signal  received  from  said  first  handunit  is 
35  transmitted  by  said  base  unit  to  said  second 

handunit. 

2.  The  cordless  telephone  set  of  claim  1, 
wherein: 

40  said  base  unit  (120)  comprises, 
a  first  receiver  sound  channel  (A)  for  pro- 

cessing  signals  received  from  said  first  han- 
dunit;  and  characterized  by 

a  second  receiver  sound  channel  (B)  for 
45  processing  signals  received  from  said  second 

handunit; 
each  of  said  first  and  second  receiver 

sound  channels  employing  a  double  conver- 
sion  frequency  translation  circuit 

50  (205,21  0,220,225,235,240,250,255). 

3.  The  cordless  telephone  set  of  claim  2, 
wherein: 

said  base  unit  (120)  is  further  character- 
55  ized  by 

a  signal  summing  unit  (265)  for  combining 
baseband  audio  signals  from  said  first  (A)  and 
second  (B)  receiver  sound  channels  to  pro- 

3 
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duce  a  combined  audio  signal,  and  coupling 
said  combined  audio  signal  to  a  telephone  line 
(T,R). 

The  cordless  telephone  set  of  claim  2,  5 
wherein: 

said  base  unit  (120)  further  comprises 
a  first  transmitter  sound  channel 

(292,288,284,280,275)  for  processing  signals  to 
be  transmitted  to  said  first  handunit;  and  is  10 
further  characterized  by 

a  second  transmitter  sound  channel 
(294,290,286,282,275)  for  processing  signals  to 
be  transmitted  to  said  second  handunit; 

each  of  said  first  and  second  transmitter  is 
sound  channels  employing  a  frequency  tripler 
(288;  290)  for  frequency  translation. 

The  cordless  telephone  set  of  claim  4, 
wherein:  20 

said  first  transmitter  sound  channel  in- 
cludes  a  first  audio  signal  compression  unit 
(280)  for  compressing  audio  signals  before 
transmission  to  said  first  handunit;  and  is  char- 
acterized  in  that  25 

said  second  transmitter  sound  channel  in- 
cludes  a  second  audio  signal  compression  unit 
(282)  for  compressing  audio  signals  before 
transmission  to  said  second  handunit. 

30 
The  cordless  telephone  set  of  claim  4,  char- 
acterized  in  that: 

said  base  unit  (120)  includes  a  single 
audio  signal  compression  unit  (380)  for  com- 
pressing  audio  signals;  35 

said  single  audio  signal  compression  unit 
(380)  having  a  first  output  coupled  to  said  first 
transmitter  sound  channel,  and  a  second  out- 
put  coupled  to  said  second  transmitter  sound 
channel,  for  compressing  audio  signals  before  40 
transmission  to  respective  ones  of  said  first 
and  second  handunits. 

45 

50 

55 
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